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* To.all whom it may concern: . | -
Be it known that I, CEARLES MILLER 2

~-city, eounty, and State of New York, have

iD

1nvented a new and useful Impr ovement N
Rotary Engines, of which the following is a
full, clear, and exact deseription. © |
My 11went1011 relates to that type of Ioter‘v -
~ engine in which one or more pistons are.

driven continuously in one direction or the
other about a central axis, and in an appro-

priate endless chamber to which said pistons

“are fitted, the actuating medium being any
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suitable gas, such as steam or air, admitted
to the chember under pressure eud at suit-

'_ able times..

My invention reletee more particularly to
| certem definite modes of comstruction and'
_.arrangement of parts, the exact character of

which will be brought out in the fellomngi
specification read in cennectlon with the

N clremngs accompanyling in which—
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'Figure 1 is & side elevation of my 1mproved

gme with its anterior half casing removed;
Fig. 2.1s a side elevation of the completely aS-

~ sembled engine save for the valve chamber

cover which is gbsent; but with the func-

. tional paits at a dlﬂ"erent position in their
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Fig.

eyele ef movement-than in the other figures.

the line 3—3 of Fig. 1, hut with both helf

. cesmge in place; Fig. 4 18 a transverse sec-

~ tion of the completely assemhled engine

| _35

- taken along the line 4—4 of Fig. 1.

A principal object of my invention is to ob-

__tam an increased efficieney in engines of the
stated type by deoreesmg lea,kege and loss of

-~ the actuating gas.
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" A further object is to decrease the leterel-
pressure on bearings, as well as in ‘other func-

trorial parts, thus m&kmg for 1ncreesed dura-

bility. | S

A further ob]ect is to sim hfy the design

. and sssembly of parts thus feclhtetmg the
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making of necessary repairs as Well as lessen-

e their cost.

'urther objects mll eppea,r as the speclﬁ-

" . cation proceeds.

80

Referring to the dremngs which 111ustrete
a preferred embodiment of my enginé when

' eperete& by steam or compressed air, A and
B are metal castings, bolted together by
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-bolts 1, comprising & main easing in which
are fermed the two annular steam chambers,

2 and 3. These chambers are preferably

._ .cn'cular in sectmﬂ and have thelr eentl el

- ¢chambers

| and 4).
3.1s a longitudinal section taken along

—me —

Patented June'8, 1909.
Serial No. 460,873. -

| plenes lymg n the eonteet plane of thﬂ two -

half-casings. - .
In eech steam (ha,mbel is a pair of dia-

‘metrical pistons 4, 4, and 5, 5, rigidly fixed to

thin cores, 6, and 7 Wthh are themselves
fixed to shefts 8 a,nd 9, and upon and with
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which each plston svstem is adapted to re~-.

volve. To insure a steam tight cennectmn
between each piston and the cylinder, spring

rings, 10, are peripherally. atteched as 1S

pr acticed i in remproeetmg engines.
Parallel with and on the line of the two.

piston shafts, and midway between them, is

a shaft, 11, which carrles an abutment 12.
Thls 18 a struetme compusmﬂ* two 1dentical
thin tubular segments or heads, 13 and 14,
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having sides and ends reepeetwely par allel

and erpﬂndleule,r to the axis of the segments

.(the axis of shaft 11), which are centrally
‘united, as also fixed to the shaft, by a th_ul
These segments are adepted to

core 15
move In an annular ebutment slot, 16, whlch

_llke the steem chambers, is felm.ed 1n the,.

main casing, and intersects each of said 80
This slot is" axially -

as shown.
longer than the diameter of the steam pis-

steam chembele on each Slde (see Blgs 3

In the top casing and centr al Wlth shaft 11

'is a cylindrical valve chamber 17 in which is
a valve 18 consisting of a thin septum 19
‘having similar annular segments, 20, at each
| end; this valve 1s rigidly fixed to the abut-

ment shaft 11, thus rotating with it and the

‘abutment, and the thin end septa are snugly

fitted to the peripheral walls of the valwe
chamber. Diametrally o Fpomte and on a
diagonal two rectangular shiés or ports 21, 22,

are cut in the valve chamber periphery and

are continued inwardly to emerge, finally, in

75

80

tons 4, 4, 5, 5, thus extending beyond the

. '35.
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a downward direction immto the two steam

chambers at 23,
volves 1t will eltemetely and smlultaneeusly
completely cover and then uncover the ports
21, 22, thus correspondingly admitting and
shuttmﬂ' off steam acimission to the steam

24. As the valve, 18, re-
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chembere the valve chamber cover, 25, with

‘its inlet pipe, 26, being assumed 1n plece end,

the steam turned on.

‘The cores 6, 7, to which the pistons” are
fixed may and ehould be quite thin so as'to
minimize the lateral pressure transmitted
thereby to the journal Ihoxe.s they must, of
course, be well fitted to and doeely embraced

| by the mwerdly pl@jectmg boeses 27 whlch
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form the inner

2

steam. chamber. = And, further, these cores
must be of less diameter than the contlguous
cross section of the bosses; and the abutment
heads 13, 14, must be determined so as to be
tangent to the cores as they both revolve.
Exhaust steam ports 28, 29, similar to the
inlet ports but of larger section, are placed at

‘the side of the engine opposite the inlet ports
and on the other diagonal. o

The three shafts 8, 9, and 11 carry, on one
side, spur gear wheels, 30, 31, 32, of equal
diameter and meshing into one another, thus

compelling the shafts to turn with the same

angular velocity; a smooth pulley, 33, at-

- tached to one of these shafts, permits power
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‘ment 12 but

to be taken from the engine. ,
Lhe valve 18 is not lined up with the abut-
angularly offset as shown in
fig. 2. ' | -

I will now explain-the working of my im-
proved engine the moving parts being sup-
posed as in Fig. 2. Steam having been ad-
mitted to the inlet pipe 26, fills the valve
chamber 17; passing above and below the
transverse connecting septum 19, and goes

‘through the ports 21, 22, which have just

'~ being too weak for their purpose.

been uncovered by the segments 20, 20, and |

through the inner
chambers 2, 3. | |
. . . « 9 . fo
Considering the right hand side of the en-
gime only, since the two sides are similar and
simply add their effects to one another, we
see that abutment segment 13 has just

ports 23, 24, to the steam

5. bridged the steam chamber 2 while piston 4!
(below) has just passed the abutment slot
~and 1s being driven forward by
which is flowing into the steam chamber

the steam

through the port 23 between it and the abut-
ment head. QOwing to the thinness of the
abutment core 15 practically the only pres-
sure effective as to the abutment system is

that acfing upon the abutment heads and

this being substantially radial as to shaft 11,
instead of tangential; there is but & negligible
component of this steam pressure effective to
retard the abutment. Steam may be thus
left on until the abutment segment 13 has

advanced about 90° from the position of

Iig. 2 at which time said segment wilt be
about to leave the core and bosses 27, 27
thereby enabling steam contained in the
steam chamber to reach the exhaust port;
for about a second 90°, or until abutment

-segment 14 gets around to again block the
‘steam chamber, 2, steam must now be cut

off. 'This compietes a cycle of 180° and each

“succeeding 180° cycle is exactly like it.
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If the angle included by each valve seg- .

ment 20 be the same as that included by the
abutment segment 13 the full steam pressure
will be active upon the pistons during the
whole time that steam is in the steam cham-
bers from admission to exhaust. But if the
valve segments

be given a greater angle than 1 containing annular

924,173

periphery of each annular | the abutment segments, then steam will be .

cut ofl before exhaust, and there will be :
period of expansion before exhaust, this pe-
r1od becoming greater as the angle included
by the valve segments becomes greater; effi-

- clency obviously de]l)endg upon the angle

chosen. KEfficiency also depends upon other
facturs as e. ¢., the angle betwéeen valve SYS-
tem and abutment system.

Owing te the fact that the abutment seg- ;

ments 13 and 14 are held at their ends by the
slot, 16 and at their middles by the core 15
they may be made exceedingly thin without

section of slot 16 with the steam chambers 2,

3, therefore may be an openmg materially

narrower than a piston ring and for this rea-
son and for the further reason that the slot
crosses the steam chamber obliquely whereas
the piston rings are always square, said rings
will pass over the slot intersections without
jumping, leaking, or being obstructed in any
Way. |

Ll am aware that rotary engines comprising
pistons revolving in endless chambers and
cooperating with cyelically removable abut-
ments are not new. In all of such en-
gines, however, difficulty has been had in in-
serting and removing the abutment from the
steam chamber without so breaking the walls
of the steam chamber as to make a tight fit-
ting piston an improbability. With my im-
proved construction the pistons may be fit-

ted as snugly and will work as smoothly asin

engines of the rectilinear type.

I have described my improved engine. as
tor steam or compressed air; it is obvious,
however, that ‘other gases under pressure
might also be used as e. ¢., exploded mixtures
such as alcohol and air, gas and air, gaso-
lene and air, which mixtures may have been
separately exploded and then admitted to
the piston chambers. My improvements are

‘also, of course, equally applicable to rotary

engines when reversed 7. e., when used as
compressors 1nstead of prime movers.

Many changes of detail may be made with-

out departing from the spirit of my invention
which I have embodied in the following

~claums.

I claim: o .

1. In a.rotary engine having opposite ro-
tary piston systems codperating with a cen-
tral abutment, the combination of a casing
containing annular steam chambers of sub-
stantially circular section, rotating pistons
fitted snugly to said chambers, and central

abutment heads adapted to rotate in an an-.

nular chamber intersecting each steam cham-
ber, whereby the continuity of said steam
chambers 1s eyclically interrupted.

2. In a rotary engine having opposite ro-
tary piston systems codperating with a cen-
trajr abutment, the combination of a casing
steani chambers of sub-

The inter--
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- 15 with packing rings, .and joined by a thin

924,173 2
are turnable and containing also a tubular 30
passage axlally central to the steamn cham-
bers and completely intersecting each of said -
chambers, said tubular passage being adapt-
-ed also to receive movable and closely fitting
abutment heads, whereby continuity of the 35
steam chambers 18 cyclically interrupted.
5. 'In a-rotary engine, a casing containing
annular steam chambers of substantially cir- -
cular section 1n which closely fitted pistons
are turnable and containing also a tubular o
passage axially central to the steam cham-
bers and completely intersecting said cham-~
bers, said tubular passage extending axially
bevond the annular steam chambers on each
‘side and having a radial depth substantially
less than the thickness of the steam piston
and adapted also to contain closely fitting
Lubular abutment heads, whereby continuity
of the steam .chambers is eyclically inter-
rupted. -
In testimony whereof I have hereunto set
my hand in the presence of two subscribing

stantrally circular section, rotating pistons
fitted snugly to said chambers, and a cen-

~ tral abutment comprising thin tubular head
segments united by a transverse core and
5 adapted to rotate in a tubular passage to
which they are closely fitted said passage
completely intersecting each.steam cham-

" ber, whereby the continuity.of said steam
chambers 1s cyclically interrupted. -~ |
10 3. In a rotary engine having opposite ro-
tary piston systems.cooperating with a cen-
tral abutment, the combination of a casing
containing annular steam chambers of sub-
stantially circular section; pistons, provided

- transverse core, rotating in said chambers:
- and a central abutment comprising opposite
- thin tubular segments united by a thin trans-
- verse core, and adapted to rotate in a tubu-
20 lar passage to which said segments ara closely
- fitted, said passage completely intersecting

~ each steam chamber, and having a radial
depth. substantially less than the thickness
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cular section in which closely fitted pié_tons

of a single packing ring and extending axially'| witnesses. _. _
.. 'beyond the steam chambers on each side, as | - Y TS VTT T D

and for the purpose deseribed. - - ’_ R - CHARLES -MILL.ER‘_

- -4. In a rotary engine, a casing containing Witnesses: . |

annular steam chambers of substantially cir- |  ErLmer G. WiLyounNg,

F. . KIRKPATRICE.
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